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U ml&0~2CDg$fc£^U nil* 1 ~10£>^ifc U n2tt 1 ~ 5 0>SB8 
-f 0 3 -mlX^i■»l^2J^_h<Z)^^R 1 X^±R 2 ^■e4^^4^l«I-T : foM^oT : fomv^ 0 

) 

[»#«4 ] If 3 fc«s*©*rtl-*«A>f ^ U >y KM^n h >fct**m 
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[0 0 0 2] 

> *att-ei±«S^il LT7MR©f^*> »J fC* # 7 - /I/ & m S * * >> 

(dmfc) tfi&mtsn* vryjA2&mm^tttizm^mmm^wmmm£.L 
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[0 0 0 5] 

fiftttS, r^-t^-t^^^^^'^U^'J- (Journal of Phy 
sical Chemistry) Bj ,1999^, Hl03#, p. 9468, • l/fcf^.- (Ph 

ysical Review) Bj , 1997^ H55^, p. 12108, #H§2000-272932#^#, #|H32 
000-256007#^:$g, #^2000-357524-^^, #P^2001-93543-^^fg^{CfH«CO 

[0 0 0 6] 

fbicj: »; >^n h>te#ffil£f£8^5#&^#li!^£*iTV>5 («^.«, «pfl ! rA« 
i~3#M) o ffiicii^m^r-f^b^^tfflg^^b, ^nb>i#«T0^ 
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[ftftxm i ] 

#PWlO-69817-^^# (^4-7 1) 
#^11-203936-5^1 (H6-10H) 
#^2001-307752#^# 6 - 7 M) 
#f*fS3103888-^#g (!M - 71) 

mmmxm 1 ] 

rxl/i' hn3r^# y V % (Electrochimica Acta) j , 1998*£, 3£43#, H 
10-11#, p. 1301 

[##ffF£ii£2] 
rx^MMj , HfrjXmi?M^±, 2002^, !g50#, p. 39 
[0 0 0 8] 

[i60^^^b<ke) ti-fzmm] 

[0 0 0 9] 
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n1 
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[0 0 12] 

— jH*(i)*, kiz*y'fymjk&Tfr*i>ym*:&timmm*mzi&L. r^* 

, mltiO~2 0)gE8t&^U nll± 1 ~10<3Dfi£gt&^U n2te 1 ~ 5 ©SlS^St 
o 3 -mlXtt«l* ? 2J^±(Z>i:^R 1 XttR2tt**l-?tira^ % H& o T 
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[0014] 

±IB* y^ttTffi-jRsS (ii) -e^3ns^%T*^5<D^^bv^ 0 

[ft 3] 



[0 0 15] 

-JR^: (II) Q n ^t>*Q 12 «2tf©»MSX«M^$:^L, Y n lt2ffi© 

U m2ttl~3©«E|RS:^'r o 
[0 0 16] 



[0 0 17] 

[»io*l©»i] 
[l] t&IKtt 

lirLT&§ 0 t&ffifttt*?* U < ttTIB^^(I)T^Stl<5i^*J L^Sr^f 
[0 0 18] 
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L - L-A^SI(OR 1 ) 3 4nl(R2)ml) 



n1 



n2 



• • • (I) 



[0 0 19] 

M. xtt*Ry;i/*/ns («it««*jRi-'2o©r^/*-n/l6*e*y, 

/mm riixiiiti® at a 5 ii i? >j ;t/i, ymmvm w 

[0 0 2 0] 

kit* yVymjk&T)i*uymz^ti%Mm^®v& y , ^ vtf>m<D&£ 

bVNM^L/Tli, Dietrich Demus Horst ZaschkefC «£ £ TFlussige Krist 

alle in Tabellen 1 1 j , 1984^, p.7-18&CgB^£;ftT V>£ SjCDtflglf 6*l£o 

tfnffc, TSB-*8^(ii)T?*3ft£%<B##*u^. 

[0 0 2 1] 

[ft 5] 



[0 0 2 2] 

LTtt, -CH=CH- -CH=N-, -N=N-, -N(0)=N-, -C0<K -COS-, -C0NH-, -COCHg- 
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, -CH 2 CH 2 -, -0CH 2 -, -CH 2 NH-, -CH 2 ~, -CO-, -0-, -S-, -NH-, -(CH^—g-, - 
CH=CH-COO-, -CH=CH-C0-, -(CssC)^-, XlZZtl ^(Dm&lt^tfftt L < , -C 
H 2 -, -CO-, -0-, -CH=CH-, -CH=N-, -N=N-, XltZ tl bom&^tf J: »J ft£ V 
V\ Z. ft e> CO 2 «©*3li3Stt**«^^ffi©iBllliSTf *lfel£T?» o T J: 

[0 0 2 3] 

<b<Dm&mg^T'&£ 0 Y n ©»* Lv^ttWfc lt(t 5£(Y-1)~(Y-28)T'^£ 

L<tt(Y-l), (Y-2), (Y-18), (Y-19), (Y-21)&tf(Y-22)l?& U , 2£}C#£L 
<&(Y-1), (Y-2)&t>*(Y-21)l:-&3 0 
[0 0 2 4] 
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Ut 6 ] 



(Y-1) 


(Y-2) 






\=/ 
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"-TV- 


(Y-5) 


X = CH 2 ,O.CO,NH 
(Y-6) 


(Y-7) 




• 


N— » 
N=N 


N-N 

X? % 

\ / ^ 


(Y-9) 


(Y-10) 


(Y-11) 


(Y-1 2) 


b 


xxy 






(Y-1 4) 


(Y-15) 


(Y-16) 


(Y-17) 


~ O - 


-o 


— N^~^N— , 




(Y-19) 


(Y-20) 


(Y-21) 


(Y-22) 


■o- 


-©- 




-o- 


(Y-24) 


(Y-25) 


(Y-26) 


(Y-27) 



(Y-4) 



N=N 
(Y-8) 



O 
(Y-1 3) 



(Y-18) 
(Y-23) 



(Y-28) 

[0 0 2 5] 

)\s*rls>m<D$immZ5~25tfft£L<, 6 ~18#<fc *J#£ L V>„ T;i/3f;i/«X. 
[0 0 2 6] 

i. r;i/^p;bS 
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oTfc«fcv\, WAl^f^l, x^;i/», ^ntf;i/*, -fmm. i-7u¥jim 
, *?TJim. 2-x^;i//\dps/;b^ t- 

[0 0 2 7] 

2. TU 

[0 0 2 8] 

3. mmmm 

4«ftUTV*T%<fc^. J: y L < &£tl*8t 2 ~24£>^Hgt» 

[0 0 2 9] 

4. T;i/ndpi/a 

J:»;«F*U<«K3llS!tl'-24<or^=f3pS/||Tffe»;, S*2/JE, xb 

[0 0 3 0] 

5. y 

«fc u<t*K*»i ~24<z>7$/;i/ mxtey^h***; 

[0 0 3 1] 

6. r^nJfj/A^^-ji/i 
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[0 0 3 2] 

8. 7JbtDi 

9. T;i/3^i/^j;i/^— 

10. i/r;i 

[0 0 3 3] 

^i/S©^> TSa^«*(IHb)"e*Sti«x^l/>*^rS/a£XttTIB— jr^ci 
[0 0 3 4] 

[ft 7] 

T 4 i 4 i 5 i 4 

— CH 2 -C — — CH 2 -C— O -CH 2 — C — CH 2 -0- Si — O 

(Ilia) (Hlb) (Hie) (DM) 

[0 0 3 5] 

;i/«T*&U, ^i^^f;H, x^;i/S, ^ni^i^ ^S/zi/S, Kt^HS 

is (-*) zm-to 

[0 0 3 6] 

LiiMMS-efe';. ft£L^M£LT&. **-C00- **-0C0-, **-(CH 2 ) nn -, * 
*-(CH 2 ) nn 0-, **-0(CH 2 ) nn -, **-C0N(R 4 *)-, 7xll/>P OliE^^-T £ 
ftgfclltU R 4 , tt-^(HI)«R 4 i:llI«T'&U, nn«l-6©^?:3gi-) © 
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[0 0 3 7] 

E t L©ffi^-ttttTaB— »5S;(IVa)~ (IVd) T?^£3 tieffi^*^** 0 V>„ 
[0 0 3 8] 

[ft 8] 

1*1* T 5 ? — 

-CH 2 -C— -CH 2 -C-0— -CH 2 -C— CH 2 -0- CH 2 

0== y CH 2 CH 2 -CH 2 -C— CH 2 -0- 

o — *** o — *" O— *" ^ H 2 

o — *** 

( ,Va ) (IVb) (IVc) (IVd) 

[0 0 3 9] 

-jR^(IVa)~ (IVd) tfr, A tMnt5fiS5:it. ^T'tii'Jftb 

V^^tt^^(IVb) (R 4 =H) , -^(IVc) (R 5 =H, CHg. XttCHgCHg) , & 

tf-«5£(IVd)-e&£. 
[0 0 4 0] 

s/U^a6(-si(0R 1 ) 3 _ Ill (R 2 ) al )tt, fil»5:W§^y^>i, 

[0 0 4 1 ] 

— jR5£(I)lC;i3V*T, mlfci:0~2©S£8t&^U 0T'$>S©^ftb<> nl« 
1 ~10©igIfc&&U l~3CDfift-e3&5©^*b<, n2& 1 ~ 5 ©gfffc 
U lXtt2T?&S©^»*UV^ ^#^T>f3Rflf^ft^«KZ>^*ttfi^# 
iCiUH&U. fttt$.otiV^^ $t^#^*T*5,000~500,000jW;£l,< 
, 5, 000-50, OOOTbU *J#* LVA„ «TlC|8fJ|g#T?&-&^«^r>f3|lW^ft^i& 

[0 0 4 2] 
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lit 9] 



-^CH 2 -CH-0-j- 



(S-2) 



(S-3) 



(S-1) CH 2 -(CH 2 )8-0-( J—i >-0-(CH 2 )3-Si(OEt)3 



-^CH 2 -CH-0^~ 

CH 2 -Q-« >-\ /-0-(CH 2 )9-Si(OEt)3 



-^CH 2 -CH-0^- 

CH 2 -0-f J~\ >-0-(CH 2 )8-0-(CH 2 )3-Si(OEt)3 



(S-4) -^CH 2 -CH-0^- 

CH2_0_ ^3~^C^ -0_(CH2)8 " 0 " CONH ~ (CH2)3 ~ Si(OEt)3 

(S-5) "(cH 2 -CH-o)- 

CH 2 -0— (CH 2 ) 10 -O-^^— ^^-0-(CH 2 ) 3 -Si(OEt) 3 



..Et 

(S-6) ~(cH 2 -C-CH 2 -0^- 



CH 2 -0-^ }—\ >-0-(CH 2 )9-Si(OEt)3 



Et 



(S " 7) -^CH 2 -C— CH 2 — O^- 

CH2_0 ~^3 — {3~ 0 ~ (CH2)8 " 0 ~ (CH2)3 ~ Si(OEt)3 



Et 



(S-8) _^ CH2 _c— CH 2 — O-^- 

CH 2 -0— (CH 2 ) 10 -O— ^^-0-(CH 2 )3-Si(OEt) 3 

[0 0 4 3] 
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(S-9) 



(S-10) 



(S-11) 



(S-12) 



— (-CH 2 -CH-0^— 



0-(CH 2 ) 8 0-(CH 2 ) 3 -Si(OEtb 
— (CH 2 -CH-)- 



0-(CH 2 )8-0-(CH 2 )3-Si(OEt)!} 
-^-CH 2 -CH^- 

Q = Q _____ 

°" CH2_ (3 — ^5 -O-(CH2)l0 " O_(CH2)3 " Si(OEt)3 
-(-CH 2 -C^-)- 



Me 



o=c 

0-(CH 2 ) 8 -0-\ >-4 >-0— (CH^-SKOEtfe 



Et 



(S-13) / I \ 

-^•CH 2 -C— CH 2 — Oj- w-O— (CH 2 ) 3 — SKOEtfe 

CH 2 -0-/~ V- f~ V-0-(CH 2 )8-0— /^-0-(CH 2 ) 3 — SKOEtJa 



(S-14) _^ C h 2 _ CH -0^- W-O (CH 2 ) 3 — Si(OEt)3 

CH 2 -0-^^— ^^-0-(CH 2 ) 8 -0— /V-o— (CH 2 )3— Si(OEt)3 



[0 0 4 4] 



1 4 
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(S-15) -( C H 2 -CH-o| w-O-^H^H^te-JCH^a-SKOEth 
CH 2 -O-(CH 2 ) 10 -O-^^— ^^-0^*-0— {CH 2 CH 2 0)3-(CH2)3— Si(OEt) 3 



Et 



(S-16) ^ CHa -i-CH 2 -o)- w-0-(CH 2 CH 2 0)3-(CH 2 )3-Si(OEt)3 
CH 2 -O-(CH 2 ) 10 -O-£^— (^-O^^O— (CH 2 CH 2 0)3-(CH 2 )3— Si(OEt) 3 



Et 



(S-17) _^ CH2 _i_ CH2 _ 0 ^_ w-0-(CH 2 ) 3 Si(OEt)3 
CH 2 -0-CO-^^— ^^-O— (CH 2 )g-0-^-0-(CH 2 )3-Si(OEt)3 



(S-18) 



-{CH 2 -CH-)- 

o_co_ ^3~~^3 -o-(cH2)8_o_(CH2)3 ~ si(OEt)3 



Me 

(S-19) ~{CH 2 -C-)- 
O-C 



(S-20) 



6-(ch 2 ) 10 -o-^^— ^3 _co "°"^3 _Si(OEt)3 



CHrO-tCHzJa-O-Z^S—^S-O-^HzJa-SKOEtfe 
| WW 

4-CH 2 -C— CH 2 — 0+- 

CH 2 -0-(CH 2 )s-0-^^— ^^-0-(CH 2 )3-Si(OEt)3 



[0 0 4 5] 

[2] A>f y K#»©^«*«S3ttf»JK*Ss 

) iCiot, Si-O-Si©* y h>7-? fc^^S (Mill ^MffFlfclK 2 #M) 
JUVtLXiZ. NaOH. K0H^tf)T U &Jg,<D7kMik®). TV^E — T^&flSV^S 



ffi§E# 2003-3027906 



#2002—286894 



#HS2000-256007#£:3f, #^2000-357524#^#, #|f§2001-93543-5§-^#, fx 
l/^hd^A (Electrochimica Acta) j , 1998^, H43-^, 10-11#, 

P. 1301, 4t|^^3103888^^I^^CgB*StlTV^S^^SS:MV^Sr^:^"eSS. 

[0 0 4 6] 

vT/l,-JF/l/fiJi5K:fflv****|tt, |&«#©««^>f*flS^*S:»»t&%©^ 

-f;K zfu \Zvy>fV n-^r^^x-f ;k jjf'jxf i/>^'Jn-;i/^ 
r;v^;i/x— r;i/, #y 7nt?i/>^y n-;i^7;i/3f;i/x-f , 

f;i/^) , #ffir;i/3-;b^ (if ^atr u>yy # 

y if vyyv h-;k jKU ^"n tru>yy n-;K ^y-tzy >30 , xhy;i/ 

tf^-xhy;v, K>yxh'jji/^) , ixfiH (jjji/^^iixfii/, u>lft 
ixfii/, ^*>ii^f^«) > *ynh>Itt*R (*;*f ;i/*/i/***> 
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[0 0 4 7] 

mmftm*M@ft2>BWT** N-^fM^ny f>> y^f^rthr^K, ^ 

LTfc&v> 0 ^«>r>faHfc^*f&*#l*£*fl'T0.1 g~100 gT* 

L<, lg~10 gT*$>Z>CDtf& UV*. 
[0 0 4 8] 

i^nh^tttn &flft. 5618, u>»» (h 3 po 4 , H3PO3, h 4 p 2 o 7 , h 5 p 3 o 1 

1 ~i5<z>*;bJfc>lMK , 7?&y, 'O-g Aft, h;i/x>x;i/^>M, ^\3f 

W )\;*uKyMy7.)\,T$sym. h U y)\/*u* * y^^HsyW.. F^i/frxji 
fryWim , («^.«^3R»i~i5©*>n/5j?>BftS"eS)y. WHfc 

&yx;ifc-)v) -f^FHk h u a ^ # h u 7A/*d r 
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^;i/jft*sft>H, x^;i/3jxX^>^ 7i-^x*>l, $; 7 x 

m. i,5-r7* uy^xfcxfcymm mo^^it^m. x\zi-7j*y\zi% 
mzn2>^-7)i*ui3-tfyx*fcyMtf ] )'?-> mm^v ymmitm^z-tf 

U (**) T*V\s~h (#^2001-114834#^#) , TsJlfc yittf V X--r;i/ 
X-^l/^rh:/ (#^5p6-93111-^^$g) , XJl/^^WJl-fWil/^X^ 
|g^io-45913^#), x;b^>^5j<U (#^¥9-245818#^#) ^© 

mm^mm^<D^jv^yit^(D7°u h ym^m^m-r^is^it^m^ 

tf^tl^o S^SItbtH a-Zr(HP0 4 ) 2 -nH 2 0, r -Zr (P0 4 ) (H 2 P0 4 ) -2H 2 0, a- 

irxjifcyn-frVymm.. r-zr^;i/^^x-;i/U ym&^oMWiititm. SnO 

2 -2H 2 0, Sb 2 0 5 -5.4H 2 0^©7KltI^-f[:^> H 4 SiW 12 0 40 -nH 2 0. HgPW^O^-nHgO^© 
[0 0 4 9] 

±m(D7°u bymiz*S)i->fKKfov>ffl,mt LTftm-tz>£.mmc M/&^t> 

4 7~V v FS^n h >fc#Mf* 7°u hyMlZ7°u hyfcm&tf^MtL 

Tmm?zfc.®®fo i Pfcg'<fcft'£tiz>z.zit)m£L^o *<Dt=.®>7°u hymn 
LTV)i-V)i!xm<DMmizm^z>7°u vym^^7°n hym^^^i^ML 

T=bJ:VN 0 y°u byMtLXltisV T- h V - 7 $>X*it¥ffi& (Si-O-P 

) zm&ir&vyit&m utf£L<&vymn. vym^^jvmm) > *^tf> 
mM'&tfi&^m*fr*ymM, &&nz<^7°u h^Ms&fc^-rs^^HHfc 

<, ^-e&u yft&m (h 3 po 4 , H3PO3, >;>^x;*^;i/^, i'j>s?ixf^ 

[0 0 5 0] 
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0 ~8<TCT?* U> 5 £ iC$?£ L < «20~60lC-eft«. 
[0 0 5 1] 

(2) flna>^«T^3*2/K&tf-?r>f*fl:^«i:©WM 

t)^v> 0 -!r>fi^©«i:btH TflB-tt55 (V) T?*S ft 
Xtt*ft&fc^/^-fc**©# l J'*'--#** wr £>ft£. 
[0 0 5 2] 

[ftl2] 

(Re)m3— Si— (X) 4 -m3 - * * (V) 
[0 0 5 3] 

[0 0 5 4] 

ilbTtt, fh7^^ 4 >^> (TMOS) , fh7ih^ri/^7> (TE0S) 
SfeW&tl, »3# 1 </D£l£<Z>£f £ I, Wfb^W8fc UTtt#T©ft#tt##tf &ft* 

a 

[0 0 5 5] 
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[flSl3j 



(X-1) n-C 3 H 7 -Si-(OEt) 3 
(X-2) n-C 6 H 13 -Si-(OEt) 3 
(X-3) n-C 12 H 25 -Si-(OEt) 3 

(X-4) ^^-Si-(OEt) 3 

(X-5) <^^-CH 2 CH 2 -Si-(OMe) 3 

(X-6) (EtO) 3 -Si-(CH 2 ) 8 -Si-(OEt) 3 

(X-7) (EtO) 3 -Si-(CH 2 ) 3 -0-^^-0-(CH 2 ) 3 -Si-(OEt) 3 
(X-8) (EtO) 3 -Si-(CH 2 ) 3 -NHCOO-(CH 2 CH 2 0)6-CONH-(CH 2 ) 3 -Si-(OEt) 3 
O 

(X-9) C H 2 =CH-C-0-(CH 2 ) 3 -Si-(OMe) 3 . . . 

O 

(X-10) CH 2 =C— C-0-(CH 2 ) 3 -Si-(OMe) 3 
CH 3 



(X-1 1 ) CH 2 -CH-CH 2 -0-(CH 2 ) 3 -Si-(OMe) 3 
O 



(X-1 2) 



Et 

CH 2 -CH-CH 2 0-(CH 2 ) 3 -Si— (OMe) 3 



(X-1 3) 




(EtO) 3 Si^^ Si-(OEt) 3 



[0 0 5 6] 
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[0 0 5 7] 

(3) mm^fe 

L^-Mft^-yj ji2±M£ lt\z. miu-Tsm-m-fr^y j (hurt 
^;i/-t;i/n-^ (tac) m) , xxf;i/M^f7^f^A (rf<u xf 1/7 
#i/-h (pet) , jiiv^uyi-y^u-h (pen) ^) , y v^kZ^Mfr^y 4 

(tKU h U 7MDXf (PTFE) ^) ^^#^^tl€> 0 £ fc^fj^&te 

y7mm*m^z>z.ni*-zzz> a 

[0 0 5 8] 
[0 0 5 9] 

§ £ M 3 r t we g z . 

[0 0 6 0] 



2 1 



ffii£#2 003-3027906 



#2 002 — 286894 



[0 0 6 1] 

it. 10-500 # mtf$f£ L <, 25-100 Aim^j: *J£?£ l/V>. 
[0 0 6 2] 

Xtt, -fc^©^^*?* L < l±500 nmJ^T, J: »J L < 1*200 nmJ^T. 
4#tC#*L<tt, 2-200 BiTffeS, ftfM£?tt, ^ B t^oTt)MlT^ 

[0 0 6 3] 
[0 0 6 4] 

[3] 

flttWt*. BittWi^T^MtSiliii^ (JKT r MEAj fcPftf) 10 
Sr^fc MEAl0«^n Yytemmilhs *tiSr^T?»fifr**y- Kfll««12 

[0 0 6 5] 

12a, 13a^«ttfflC»12b, 13bfrP>&£ 0 *MJltt> B^K^<Z)*M:&« 
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HIii«W2a, 13alC«ftjfc»12b, lSb&^ttUfe*)© Sr^O h >-B#BlJC*y 
h^l/X^ (#* L< ttl20~130°C, 2-100 kg/cm 2 ) T*ffi^-f-£2>\ 

wmcmmLt^mmmi2K i3b£yn hy^mmiuzm^h^hBmht^ 

[0 0 6 6] 

ft<D-trtl/-92U 22t. -£Al>-$2U #tt £ *l X -r > y h 

*v - KM^PSi5^ig^^n, r;- K»cD-feA o i/-#22(c&yy - k* 
, r "> - K«5(iip»i6^ e> &7 l^iffliftlw^iii ft*. 

[0 0 6 7] 

[0 0 6 8] 
[0 0 6 9] 

Tia^iS»»c J: l J f9«fis(S-l) U fee 

[0 0 7 0] 
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HfcM] 



Br-CgH 18 CH=CH 2 _ 

HO "~^3 — ^3~° C ° CH3 CH 2 =CHC 9 H 18 -0-^^— ^^-OCOCH 3 



(M-1) 



(M-2) 



(M-3) (M^) 
► ^-C 9 H 18 -0-£^— £^-OCH 2 CH=CH 2 



(M-5) 



"Si(OEt^ Z_X- C9Hl8 _ 0 _£~^__£^ 0(CH2)3 . SK oEt)3. 

(M-6) 



BF 3 Et 2 0 

► (S-1) 



[0 0 7 1] 

(1) <D^m 

4,4'-i?tKn^i/-tf7i-;i' : E;7tf;i/ft(H) (45.6 g, 200 mmol) £D 
MF1000 mUzmML. «U*U^A20 g£»lLfc^ -E-1--7 > 

(47.2 g, 200 mmol) ^iTbfc 0 Zl tf>M)£Mt &80°C 1?5^^M U ^tt 

^LT72 g©(M-2)£#£„ 
[0 0 7 2] 

(M-2) (50. 8g, 133.5 mmol) £*#7-;i/100 mUC#ffc£-£> *gMfc:fry?A 
*M (K0H 12 g/7KlO ml) ZM&> 40°CT*l^ra, $ iC80°C T*20#R9;M 

£*#7-;i/T'#^U 3&feiLT44 gtf)(M-3)£^£ 0 
[0 0 7 3] 

(2) tpW^(M-5)(D^ 

(M-3) (20.3 g, 60 mmol) fcf&fl:* ^ l^>400 mUc^b. 0.5 Mtf>j^7KHt 
^hU"7A7KMU20 mlfcSsfltJU jtj$b&#£>, m-^ n nig^SM(^69% 

2 4 ttiliE#2 0 0 3 - 3 0 2 7 9 0 6 
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, 16.5 g, 66 Moi)&io#Rrx?3&tinLfc. $f,i:7iwim fci&mmz 

H£#£„ I©I^ H a a?:MLfer-feh-h'j;i/t«U 12 g<D(M-4)£#£ 

o 

[0 0 7 4 3 

(M-4) (11 g, 31 mmol) £ i^'^f MM7^ F50 mltC?£8?U 10 g<£>j^ 
^U^AfcitlX., H£PL&#e>, 3?ltTV)l (5.2 g, 31 mmol) *mTLfc a 

ifit2iriMifet, 50°c-ei^r^#Lfe o £^$t£7Mc&£\ #rmL 

tcmgn*** J -)lVUffi&L. 12.1 g(Z)(M-5)£#£ 0 
[0 0 7 5] 

(3) ^W^(M-6)(D^ 

(M-5) (5g, 12.7 mmol) £ h U X h 3f >> ^ > (3.13 g, 19.05 mmol) £ h 

;i/x>50 mi&t>V V:/n/\V-;i/5micDMiir^^fl?L&^, 80°C{CMU 
> ^^TT'^ba^TtTK^lO mg$:^Lfc 0 MiS^M £80~90°C 7? 1 

-K:«fc»;8ift&»(HU 3.2 g© (M-6)£*§£„ 
[0 0 7 6] 

(4) (S-l)©£/* 

(M-6) (5g, 8.94 uMol)&&ft*^L/>20 ■ UCtg#U H7 y ft/ft ?||S?X 
^•;i/X-^;i/^(0.02 ml % 1.63X10" 2 mmol) 5:^0 b> fi*fttftT» ^ffiT*24 

£5i@LT3.8 y * *#Hfl;(S-l) 
[0 0 7 7] 

Ta3^«» fc £ y Kfigft (S-7) & ^ L fe „ 
[0 0 7 8] 
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L -j-CH 2 OH 
Et 

(M-7) 



O-i 

4- 



CH 2 OTs 

Et 

(M^8) 
CI-C 8 H 16 -OH 



-CH 2 I 
Et 
(M-9) 



HCH, }— < >~OH 
(M-10) 



— </f CH h 

Ct/^Cn 2 -i 



OC 8 H 16 OH 
(M-11) 



0-C 8 H 16 OH 



(M-12) 



o(^-CH 2 -< 



0-C 8 H 16 OCH 2 CH=CH 2 



(M-13) 



0^>-CH 2 -0-^^— ^^-O-CsHieaCHzCHzCH^SKOEtfe 
(M-14) 



HSKOEtfc 



BF 3 .Et 2 0 



(S-7) 



[0 0 7 9] 

(1) *ra#(M-9)©^ 

3-x^;i/-3-fc Kn^rS/^^^/^-dp-fe^ > (50 g, 430 mmol) £4- (N,N-^;* 

^jit^j) ¥V py zgHZrh^t Kn7^>2oo mi&t» y xf^r ^ >7 

2 nl j£lcaifl?U ZbiZp-hJl^yXjlfoym (90.3 g, 473 mmol) £ 

tlfeBfeZTt h- h U;i/300 mlJC?g#?U $ IC 3 h U ?A100 g£#D 

fb#>(M-9)£#fc 0 

[0 0 8 0] 

(2) #|ffl#(M-12)©-£/* 

(M-10) (76.2 g, 410 mmol) ;V7t F400 ml(C^L> Kg** 



2 6 



ftIE# 2003-3027906 



#2 002-286894 



47.2 g, 287 mmol) %Mx.& 0 Z.<DJxfc&WL* HO^C V 5 ttlSfgti? U ^M£T* 

r-fe h - h 'JM-S^ib, 63.8 g©(M-ll)$r#fe 0 
[0 0 8 1 ] 

(M-ll) (10 g, 31.8 mmol) £ * ^JV7^Z h 7 $ RO nUCi§fl?U KBfc* U 
?A3.3 g^BML. 50X:X*MWls&tfib. (M-9) (8 g, 35.4 mmol) fcfigT L fc 

fc&tlfcfflUgS&r-fe h- h U;i/T'2ia#M^L/T10 g<£>(M-12)£^£„ 
[0 0 8 2] 

(3) ttrW#(M-14)©^ 

(M-12) (5.71 g. 13.8 mmol) £60°C iC*D^ L ;i/ X ;i/ * * 1/ K (50 ml) 

Kigflpu zRHfl:^ h U ^A(30~40X^->f;i/^, 0.83 g)%mni,f=. a Z<DK 

J&&mzMik7 U;i/(2.5 g, 20.7 mmol) &iTLm 701Ce 5 B£|^jS£lt£ 

o ir^«^KJ5»»rs # rc ir, fixf- xmrnm*. wm c & ; wee s~ *i 

*S:«ll6Lfelfe, 7tN-h'J;i/^U 4.1 g<Z)Bfi@#(M-l3) fc^fc.- 
[0 0 8 3] 

(M-13) (4.0 g, 8.84 nmol)^ h V x. h*S/S/9>(1.74 g, 10.6 mmol) £ & h 
;i/X>20 mljC^U 80°C{CiD^LT, SSSJJCSfeT. £ft S^^A^Kfn^lO mg 
Sr^iDLfco &/&«M&80~90lCC;fillS&U 2 Bt> fSfMJfc RmmWLlkZ 

»L &«f»U 2.1 g<&&fi$tfpfMfc(M-14) fcfcfc. 
[0 0 8 4] 

(4) (S-7)CD^/£ 

(M-14) (2 g, 3.24 mmol) fcigfl;* U>10 ■ Uc&JSSU 3 £ ICH? y ft* 
3g^x^^/X->T-;i/ll#(0.01 ml, 8.13X10" 3 mmol) Sr^Jdb, Salt&S&T, ^ 

ffl"T?24^rasj5S:s*fc. 7 -;t/200 MlJCffi^, #Ttf5L£@fls£5 

IU 1.3 g©? y *X^#(S-7)&#£ 0 
[0 0 8 5] 
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CD yu b>temm(E-D<Dftm 

ttiMfat IT(S-l) (500 mg)$:>f y^n;V-;i/5 ml&t>* h;i/X>5 ml^P>& 
£Ml§?MiC?§J§¥U 25°CT* 1 %i»7K0.5 ml&^OL^o ?£^T*25^-e20#[ig 
}f#L£^ U>^x^y-;u^ (Vym (H 3 P0 4 , 85 mg) /x#y-;i,3ml 

□ l/^P>f(J^b, j?$50^m©e#i^- h#c@tt(E-l)£#£ 0 figft^ 

[0 0 8 6] 

(2) ^nb>^#I(E-2)©^l 

mmibt. IKs-Dlt^r h^x h=*fS>S/^> (teos, 185 mg) ^^y^n;t 
7-;i/5 ml^0h;ba:>5 mlfrt>ftZ>m&®MlZ.mML, 25°C T* 1 %f&^R0.5 

(H 3 P0 4 v 174 mg) /X^^ -;i/3ml) ^WTt/fcV jR^ST*: r7D > 2/ ¥ - 

u±tc^Lii^, ^*e2^ra#«^, 5o°c-e2^TO^L, $ e>&ci2o-cT* 6t§ 

[0 0 8 7] 

(3) 7"Dh>M(E-3)ffl^ 

TE0S(185 mg)|:>r^^t:^%(X-ll)(250 mg) (Cf^^^^(2) £ M 

[0 0 8 8] 

(4) 7°U b>fcUm(E-4)<Dim 

(S-l)(500 mg) $: (S-7) (500 mg) {Cftx.£j^(l) t. m £#&T', ff$92^m© 
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[0 0 8 9] 

(5) 7nby&mm(E-*)<Dfm 

(S-l)(500 mg) £ (S-7) (500 *)fcft*fcj«*(2)i:He:fr«T», *388/im© 
fift J/- h^@#(E-5) M««lfei:r5, X**^y*A 

[0 0 9 0] 

(6) ^Dh>feiI(E-6)0#i 

(S-l)(500 mg) £ (S-7) (500 mg) left*. fcJK* (3) £ m 15 #&T% 101 ^ m© 
h#c@&(E-6)£#£ 0 ««««MlT«*U&i:i5, x**^y*A 

[0 0 9 1] 

ifc&flf 1 

MMfotVZTjmit&ma-lDteOQ mg)&tFTE0S(200 mg)£;i:# 7 -;WC?g 

•«^W»*jW(! 4H 5 F0 4 r 500 mg) /vf V^fXl A J — 71/ T it) feft' 

#IJU 25TCC30^IBW#|iLfe*, ^7 n y >>- h ICT^U T- * fcBHTIMIfL 
2^#*^, 50TCT?2l*nj|H»L, 3^fC80t;T*3B#MJft&Lfc o &V*T? 

[0 0 9 2] 

IflSWitff^fc^nh^ ((e-d~(e-6)) , &&Mn*ft*>nfcv 

>>Ol/(R-l), &t*J-:7>f *->117 (^^>*±S5D &HDgl3 mm®^iU 
2fc©*r'>l/;*«T?f*#, 25'C, «*H!£60%jca3l*T, £»>f X 

[0 0 9 3] 
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~ mm 


-r ^->e^^xio-3 

b/cm 




(E-l) ~ 


(S-l) 


0.88 


-Jr- 3CSc RR 


(E-2) 


(S-D/TEOS 


0.92 


Tjr- JCfi: RR 


(E-3) 


(S l)/(X-ll) 


1.01 




(E-4) 


(S-7) 


1.11 


-dr- JEfc RR 


(E-5) 


(S-7)/TEOS 


0.98 




(E-6) 


(S-7)/(X-ll) 


1.20 




(R-l) 


(X-1D/TE0S 


0.074 




t7^t^ 117 




6.20 




[0 0 9 4] 





[0 0 9 5] 

(1) JHKlKeDfHK! 

Ogr^SO^n,) ± KWU laiLfet. tl9 M ^ afc 

o 

[0 0 9 6] 

(2) MEACD#|g 

^iS W Mi^L^nN>^( (E - 3 ), (E _ 4) , (E . 6) & 
^MHteifrrsj:^*.,**,.* 12(rc , 60^ h ^ L MEA _ 



3 0 
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[0 0 9 7] 

(3) jRSft«%ftf£ 

o 

[0 0 9 8] 

[^2] 





MEA 


m« 


*^mffi (v) mmmt 


mm 


mm 


o . 5 mm®. 


i mm® 


(E-3) 


MEA-1 


CI 


0.59 


0.60 


0.60 




(E-4) 


MEA-2 


C-2 


0.62 


0.59 


0.58 




(E-6) 


MEA- 3 


C-3 


0.60 


0.57 


0.58 


m 


(R-l) 


MEA-4 


C-4 


0.48 


0.47 


0.45 




t7^t^ 117 


MEA- 5 


C-5 


0.61 


0.44 


0.42 





[0 0 9 9] 

«/W^»J y KM£MV^MEA-l~MEA-4fCJ: »Jf£SSl/fcm?ffiC-l~C-4kl:, *JE# 
Sglt^So #(C, MEA-l~MEA-3{C<k *J f£lg b fc#^<Z>«^C-l~C-3T* 
<fc U^v^jE -5 c: ttffofr^fco 

[0 10 0] 
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[01] *mm<Dmm-mmj\^ ?v ? km^d by^mun^m^mm 

io- • ■mmmmm^mmk) 

11 • • • -fu byfcmm 

12 • • • # V- 

12a • • • *V-K«#?LK*«S/-h 
12b •• • #V- FS«I 

13 • • • 7V - K«M _ ..... - - 

13a • • •r;-FiMl#t^-h 

i3b •• • ys-Fmmmm 

14 . . • a° y 3f > 

15 • • • KMUfUPSP 

16 • • - 7; - h'lfflPl 

17 • • • 

21, 22 • • • •ZAl'-Z 
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mm 

[Si] 



10 



[02] 




1 



mffiE#2 003-3027906 



#2002—286894 



mm 

mmm: &l 



i 
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ffi m A 



[000005201] 



1. lei^H 1 9 9 0^ 81140 

ft ffi #aft;rr**J£«!r»*ffl2 l o#& 



1 
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